Primary gastrointestinal lymphoma is a common presentation of non-Hodgkin's lymphoma. The main controversy arises when many aspects of its classification and management are under discussion, particularly regarding roles for surgical resection. The aim of this study was to evaluate clinicopathologic characteristics and the therapeutic outcome of primary gastrointestinal non-Hodgkin's lymphoma. We carried out a retrospective analysis of 74 patients who were presented to our center with histopathological diagnosis of primary gastro-intestinal non-Hodgkin's lymphoma between 1990 and 2001. All patients have been staged according to Lugano Staging System. For histopathological classification, International Working Formulation was applied. The treatment choice concerning the surgical or non-surgical management was decided by the initially acting physician. Treatment modalities were compared using the parameters of age, sex, histopathological results, stage, and the site of disease. Of the 74 patients, 31 were female and 43 were male, with a median age of 49 years (range . The stomach was the most common primary site and was seen in 51 of 74 patients (68.9%). The intermediate and high grade lymphomas constituted 91.9% of the all cases. In a median follow-up of 29 months (range 2-128), 20 out of 74 patients died. There was a three year overall survival rate in 65.4% of all patients. The three year overall survival rate was better in stage I and II1 patients who were treated with surgery plus chemotherapy (+/-RT) than those treated with chemotherapy alone (93.7% vs. 55.6%, p<0.05). The stage and presence of B symptoms affected the disease free survival and overall survival significantly, but the histopathologic grade only affected the overall survival. On the basis of these results, we suggest that surgical resection is necessary before chemotherapy in early stage (stage I and II1) patients with gastrointestinal non-Hodgkin's lymphomas because of the significant survival advantage it would bring to the patient.
INTRODUCTION
The gastrointestinal (GI) tract is the predominant site for extranodal non-Hodgkin's lymphoma (NHL). Some reports have proposed that 2% to 9% of all gastric malignancies are primary malignant lymphomas (MLs), 1,2 while in the small bowel they constitute approximately 20% and in the large bowel, 0.5% of all malignancies of the remaining site. 3 Primary extranodal lymphoma constitutes 25% of the NHL cases in North America and up to 50% in parts of Europe, Turkey, and Middle Eastern countries. [3] [4] [5] The incidence of GI lymphoma is higher in Eastern Countries than Western Countries. [4] [5] [6] High grade histopathologic types of gastric lymphomas are higher in Turkey and Middle East Countries than Western Countries. [3] [4] [5] [6] Treatment strategies for extranodal NHL are well established, but there still remains much debate and controversy regarding the optimal approach for GI-NHL, particularly for gastric lymphoma. [7] [8] [9] [10] [11] [12] Surgery, radiotherapy (RT), and chemotherapy (CT) have been used alone or in various combinations. 13 [23] [24] [25] as well as to preserve the stomach by a conservative treatment approach using RT and/or chemotherapy as the first treatment modality without operation. 26, 27 In a number of studies, some chemotherapy regimens have also been introduced for a curative intent, particularly for high grade lymphoma, and modern techniques of radiation therapy have been proven effective in lymphomas. 28, 29 Despite these studies, there is a debate on the necessity of any operation altogether, the requirement of completeness of operation 6 and other prognostic factors, such as histological grading, thickness of tumor, intensity of chemotherapy, and radiation dose. 23, [30] [31] [32] [33] [34] [35] To date, although several reports regarding treatment strategies of GI lymphomas have been published, only a few of them are randomized and prospective studies, and the sample sizes of these reports are not sufficiently big. 13, 36, 38 The aim of this study is to evaluate clinicopathologic characteristics and therapeutic outcomes of primary GI-NHLs.
MATERIALS AND METHODS
A retrospective study was carried out of patients who were presented to our center with a histopathological diagnosis of primary GI-NHL between 1990 and 2001. The medical charts of 92 patients were reviewed, and 74 of them were available for the analysis of clinical data (characteristics of all patients has been shown on 
Treatment modalities
An initial surgical treatment decision was made according to the surgeon's preference. In this decision, the hematologist and/or the radiation oncologist was not involved. Surgery (in which, out of 24 patients total or subtotal gastrectomy, 9 patients had Roux-en-Y resection [This is a choledocojejunostomy operation that performed for biliary by-pass], 14 patients had tumor resection, 8 patients had debulking surgery) was performed in 55 patients. Out of 55 patients, four underwent radical surgery alone. After an initial surgical resection, only chemotherapy (CT) was performed in 44 patients, chemotherapy + radiotherapy (RT) (3600 cGy total abdominal +/-600 cGy boost RT to tumor bed) in two patients. CT + palliative surgery was performed in 5 patients. Sixteen patients received CT alone, one patient received CT + RT, and two patients got only supportive care due to their poor performance status.
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If there was any residual disease and/or closepositive surgical margin after surgery or if lymph nodes that were 1 cm were detected by ultrasound, chemotherapy was administered additionally. If this regimen was not wholly successful, then radiation treatment was administered. Following this treatment, if there was no response with adjuvant treatment after surgery, a second line of chemotherapy was administered.
Cyclophosphamide, doxorubicin, vincristine, and prednisone (CHOP) and other antracycline containing regimens are the most commonly used regimens in 65 patients (treatment modalities for all patients has been shown on Table 2 ). In general, we administered 6-8 cycles of the classical lymphoma regimen (CHOP-like regimens). In early stage patients, if the involved field radiation treatment was deemed necessary as a part of pretreatment in advance, chemotherapy was planned in 4 cycles.
Statistical analysis
Overall survival was computed by the life table method starting from diagnosis to the date of death or last follow-up alive. The statistical significance of observed differences was assessed by the Log-rank test. The prognostic value of different variables for the outcome was assessed by a univariate analysis and a multivariate analysis using the Cox regression model. A p value of <0.05 was considered significant.
RESULTS
A total of 74 patients were evaluated, retrospectively. Of the 74 patients, 43 were male and 31 were female with a median age of 49 years (range 15-80). The median age of the patients having intestinal involvement was younger than those with gastric involvement (median 43 vs. 52 years). Stomach, small intestine, large intestine, and synchronize multiple gastrointestinal site involvement (ileocecal region was considered as small intestinal involvement) have occurred in 51 (68.9 %), 17 (23%), 2 (2.7%), and 4 (5.4%) patients respectively. According to the Lugano Staging System, 4 (5.4%) patients were in stage I, 19 (25.7%) in stage II1, 15 (20.3%) in stage II2, 16 (21.6%) in stage IIE, and 20 (27%) in stage IV (Table 1) .
When our patients' initial symptoms were evaluated, we observed that most patients had gastrointestinal symptoms as seen in other series. 1, 5, 11, 13 Initial signs and symptoms were as fol- 
Endoscopic and/ or surgical findings
In 50 patients, endoscopic and surgical registries have been obtained. According to these registries, gastric ulceration was seen in 14 patients, vegetating masses in 12, ulcero-vegetating masses in 21, and multiple poliposis in three. Thirteen patients illustrated a bulky (> 10 cm) disease.
Histopathology
In the patient population, high grade and advanced stage disease were highly frequent. According to Working Formulation, six patients had low grade (8.1%), 54 had intermediate grade (73%), and 14 had high grade (18.9%). Diffuse large cell was the most frequent histopathological type (67.5%). B and T cell immunohistochemical staining had been performed in 66 patients and the T cell markers were positive in eight patients ( Table 1) .
Survival analysis
In a median follow-up of 29 months (range 2 -128), 20 out of 74 patients died. The causes of mortality were perforation in four, ileus in four, hemorrhage in one, abdominal infection in one, acute myocardial infarction in one, and progressive disease in nine patients. A three-year overall survival rate (OS) was 65.4% in all patients (Fig.  1) . A three-year OS was 83% in patients with low grade histopathology, 68% in intermediate grade patients, and 44% in high grade lymphoma patients (Fig. 2) . While the three-year OS probability was 85.7% in stage I and II1 patients, this probability was only 25.5% in stage IV (Fig. 3) .
We evaluated the effect of age, sex, stage, presence of B symptoms, histopathologic grade, and T cell markers positivity on survival. According to the univariate analysis, advanced stage, high grade histopathology, and the presence of B symptoms negatively affected the overall survival (OS) rate (p < 0.05) (Fig. 2 -4) . According to the Cox regression multivariate analysis, only the advanced stage was implicated in the overall survival rate (p = 0.01) ( Table 3 ). According to the univariate analysis, the presence of B symptoms and the condition of being in the advanced stage have negatively affected the disease free survival (DFS) (p<0.05). According to the Cox regression multivariate analysis, the advanced stage has significantly and negatively affected the DFS (p = 0.02), and the presence of B symptoms affected DFS almost to a significant extent (p = 0.04) ( Table  4 ).
The effect of surgery on survival
We searched the effect of surgery in patients with completely resectable early stage (stage I and II1) and unresectable-advanced stage (stage II2, IIE, IV) on overall survival and progression free survival. When observing the features of the two groups, there was no difference between the two groups in terms of histopathological and clinical variables (grade, age, and B symptoms).
Serious treatment related complications
Treatment related death was observed in four patients. Perforation was the cause of death in one (which was chemotherapy related in an early stage patient), and the remaining three died due to intestinal obstruction (one of them was a chemotherapy related complication in an early stage patient, one patient died from surgical complication, and the last one died from a chemotherapy complication which was in an advanced stage patient).
The three-year OS rate was better in stage I and II1 patients who were treated with surgery plus chemotherapy (+/-RT) than those treated with chemotherapy alone (93.7% vs. 55.6%, p = 0.027) (Fig. 5) . In advanced stage diseases, performing surgery seemed to be a disadvantage, but there was no statistically significant difference (53.5% vs 64.8%, p = 0.9) (Fig. 6) .
In the early stage, for those patients who underwent surgery in addition to chemotherapy, the overall response rate (complete response + partial response), 3-year DFS rate, and 3-year OS rate are statistically higher than those who received chemotherapy alone (Table 5 ). In the advanced stage, there were no differences in terms of 3-year DFS and OS between the two groups (Table 6 ). 
DISCUSSION
Gastrointestinal lymphomas are the most common type of primary extranodal lymphomas. 1, 2, 13, 30, 39 The stomach is the main affected site with a frequency ranging from 37.8% to 86% (mean, 59.8%). 13, 30, 32, 39 In our series of 74 patients who were reviewed retrospectively, the stomach is the main site in approximately 69% of the cases (Table  1) , which is clearly higher than in other publications. But compared to the literature, the median age of the patients in our series with primary intestinal NHL is younger than that of gastric lymphoma (43 vs 52 years). 5, 38, [40] [41] [42] Also, there is a higher male predominance in our series (male-tofemale ratio: 1.3/1). To describe the extent of the disease, most authors applied the Ann Arbor classification or its modification by Musshoff or Rohatiner.
9,43 Localized stages (IE, IIE) are predominant in gastric lymphoma. Two authors report 84% and 87%, 13, 30 which is comparable to our data (73%), whereas published registry data are lower (68%). 40 The rate for localized intestinal lymphoma is slightly lower with a range of 52% to 80% (in our series, this was 53%). Only one study states the distribution of stages in different sites of intestinal lymphoma 30 and reports a percentage in the localized disease (stages IE and IIE) of 78% for the small bowel and 80% for the ileocecal region. The majority of GI lymphoma is of high grading in all series, but the usage of different histologic classifications makes the comparison difficult, especially in intestinal lymphomas. So far, the classification by Isaacson et al. 44 has been used in only two publications, 45, 46 but both reports are restricted to localized gastric lymphoma. In only one published major prospective study, the Working Formulation had been primarily applied. 13 In the retrospective analysis of the British National Lymphoma Investigation, the Working Formulation was used in most cases.
14 Appropriate management of primary GI lymphoma is still controversial. The most controversial issue on the treatment of GI lymphomas is whether or not the surgical treatment approach is necessary. Although there are a lot of studies on the advantage of surgical treatment in stage I-II1 disease, most of these are non-randomized and have conflicting results. 3, 14, [17] [18] [19] 36 Another issue is to what extent surgery is necessary. 47 On the other hand, surgery may delay the use of chemotherapy, causes some morbidity, and also has a mortality rate of up to 10%. Currently, several series have reported patients who have been treated with surgery and chemotherapy; with biopsy, chemotherapy, and irradiation; or with biopsy and irradiation. 27, 48, 49 In an analysis by the In the advanced disease, where resection is not technically feasible, treatment consists of anthracycline-based chemotherapy followed, in some cases, by radiation therapy. However, due to the absence of randomized trials, the optimal treatment strategy is not known. 47 In our series, 17 patients were diagnosed at laparotomy, and the tumors were resected in 14 of them. Current clinical trials are being proposed in order to treat patients with clearly resectable disease with surgery plus chemotherapy versus chemotherapy plus radiation therapy. Patients with unresectable disease were randomly assigned to receive chemotherapy alone versus chemotherapy plus irradiation, and chemotherapy was more intense in these patients. 50 The outcomes reported in the literature vary depending on the extent and histology of the disease. Most publications have stated a survival rate (SR) for all intestinal lymphomas together with a range of 24% to 67%, and the estimated 5-year SR was 67.1% in our series and 67% in another prospective study. 13 In a large series of intestinal lymphomas, Domizio and co-workers 38 documented a 5-year SR of 75% for patients with low-grade B-cell lymphomas and only 25% for those with T-cell tumors; the poor outcome for intestinal T-cell lymphoma was also documented in the British and Danish experience. 14, 32 In all reports, the number of intestinal lymphomas is small. To allow for a better comparison, different parts of the intestine should be clearly defined which from our point of view is of importance especially for lymphomas of the ileocecal region that seems to have a prognosis comparable to that of gastric lymphoma. Ileocecal NHL can be diagnosed by endoscopy, and a fact raises the question of whether surgery is really necessary for a treatment. In conclusion, it seems that intestinal lymphomas has raised less interest in the past but should become the aim of prospective studies. 36 In general, there is a demand for a standardized staging system. Therefore, we proposed to use the basic framework of the Ann Arbor classification 51, incorporating Rohatiner's subdivision of stage II (Lugano Staging System).
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Stage I included patients with lymphoma confined to the gastrointestinal tract as the single primary site or multiple, non-contiguous lesions. Stage II lymphoma was extended into the abdomen from the primary site involving local (perigastric/mesenteric) (stage II1) or distant (celiac, para-aortic, paracaval or retroperitoneal) (stage II2) lymp nodes or penetrated into serosa involving adjacent organs or tissues (stage IIE). Finally, stage IV patients had a disseminated extranodal involvement of lymphoma or a gastrointestinal lesion with supradiaphragmatic nodal involvement. Although the Revised EuropeanAmerican Lymphoma (REAL) classification and the World Health Organization (WHO) classification included extranodal lymphomas for the first time, the detailed subclassification of highgrade lymphoma of MALT type as published by Isaacson et al. 8 has not been taken into account because of its clinical implications. 52 However, even in WHO and REAL classifications, extranodal lymphomas are included, and there are no standard classifications for the high grade GI lymphomas. In summary, GI-NHL is a heterogeneous disease depending on the site of origin within the GI tract. Primary gastric lymphoma is by far the largest group, which has its own distinct histopathologic and clinical features. Stage is the most important prognostic factor, with a significantly better survival for the localized disease. The frequency of gastric lymphoma in stages IE and IIE allows for an analysis of the treatment strategy that concerns the combined surgical and conservative treatment versus conservative treatment alone. As for the analysis of the advanced disease in lymphoma of the stomach, as well as in intestinal NHL, a larger number of patients is required.
In conclusion, this study shows that gastrointestinal complications are the most important cause of mortality in patients with GI lymphomas. Poor prognostic factors were more frequent in our patients than that of Western Countries. Surgical resection may be considered before chemotherapy in patients with early stage (stage I and II1) GI lymphomas because this leads to a good survival probability. On the other hand, it seems that surgery has no advantage in the advanced disease, and by contrast, due to the adverse effect of surgery in these patients, debulking surgery is also not suggested.
